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Review  on  the  Treatment  of  Fracture  of  the  Femur. 


After  long  study  and  observation,  I  gave  in  the  January  num¬ 
ber  of  the  St.  Louis  Medical  and  Surgical  Journal,  my 
method  of  treating  fracture  of  the  femur  in  some  cases ;  and 
advocated  therein  the  double  inclined  plane,  for  reasons  for 
which  the  reader  is  referred  to  the  above  number  of  the  Jour¬ 
nal.  A  marvelous  coincidence  brought  the  January  number  of 
the  Medical  Record  of  New  York,  into  my  hands,  in  which  I 
find  on  the  first  page,  a  lecture  on  fractures  of  the  shaft  of  the 
femur  in  children,  by  our  distinguished  surgeon,  Frank  H.  Ham¬ 
ilton,  M.  D.,  with  a  wood  cut  illustrating  his  method,  and  advo¬ 
cating  precisely  the  reverse  of  the  course  that  I  advocated.  My 
method  is  intended  only  for  youths  and  adults.  For  infants 
and  small  children  it  is  not  practicable.  Dr.  Hamilton’s  ar- 
article  refers  to  children  only,  but  the  fact  that  his  opinion 
should  be  so  directly  reverse  to  my  own,  was  to  me  of  great 
interest.  I,  therefore,  eagerly  read  and  studied  his  article,  to 
find,  perhaps,  my  own  mistakes,  for  it  is  only  by  interchanging 
our  views,  and  by  giving  each  other  the  benefit  of  our  experi¬ 
ence,  that  we  learn.  It  is  this  desire  that  induces  me  to  write 
this  paper,  and  bring  before  the  profession  a  survey  of  the 
subject. 

In  my  article,  mentioned  above,  1  pointed  out  why  the  long- 
splints  are  not  well  adapted.  The  reason  stated  was,  that  the 
femur  is  not  a  straight  bone  from  its  head  to  the  knee  joint,  and,, 
therefore,  the  effort  to  keep  it  straight  by  pulling  the  leg  out¬ 
ward,  as  is  done  with  most  of  the  long  splints,  more  or  less  de¬ 
formity  must  be  produced.  What  is  true  as  to  the  position  of 
the  femur  in  the  adult,  holds  good  in  the  child.  Dr.  Hamilton’s 
splints,  as  Fig.  4  shows,  is  narrow  above,  and  wider  below,  so  as 
to  pull  the  legs  apart.  He  applies  the  same  to  children  under 
thirteen  years  of  age,  and  very  correctly  says  :  “  Fractures  in 

children  are  often  transverse,  denticulated,  and  especially  in  the 
very  young  only  partially  separated,  not  at  all  overlapping  or 
greenstiek.  The  muscles  have  no  power  to  produce  overlapping, 
and  that  in  view  of  this  fact  the  treatment  should  differ.”  Then 
he  passes,  in  review,  different  modes  of  applying  splints,  and  is 
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particularly  disgusted  with  the  double  inclined  plane,  charging 
it  with  shortening  and  with  other  faults.  In  this  category  he 
includes  the  lateral  and  coaptative  splints.  The  doctor  tried 
these  machines  often  in  his  early  days,  and  never  had  obtained 
a  good  result,  except  by  mere  accident.  He  seems  to  he  ex¬ 
ceedingly  unfortunate  in  the  treatment  of  fractured  femurs,  with 
the  inclined  plane  and  other  apparatuses,  while  other  surgeons, 
it  seems,  wore  very  fortunate  with  these  methods,  and  obtained 
what  was  called  very  good  results.  We  only  need  to  notice 
Prof.  N.  R.  Smith,  of  Baltimore,  who  deserves  great  credit,  and 
made  a  wide  reputation  with  his  anterior  wire  suspension  splint, 
which  he  almost  exclusively  used  in  all  cases,  and  Prof.  John  T. 
Ilodgen,  of  this  city,  with  his  double  inclined  wire  splint,  which 
he  employs  in  an  extensive  private  and  hospital  practice,  who 
testify  as  to  the  good  results  they  obtain,  even  in  children.  I 
admit  tliej'  have  their  faults,  but  they  are  so  limited  in  compari¬ 
son  with  those  which  attend  the  long  splints,  that  they 
can  hardly  be  taken  in  consideration.  In  addition  the  pa 
tients  admire  them,  on  account  of  the  comparative  comfort  they 
give.  I  have  heard  more  than  one  unfortunate  exclaim  that  the 
inventors  of  the  wire  suspension  splints  ought  to  be  rewarded 
by  a  monument. 

Prof.  Samuel  D.  Gross  mentioned  the  long  splint  as  having 
done  admirable  service  in  the  Confederate  army  during  the  war. 
I  saw  many  of  those  wounded  soldiers  brought  into  our  hospi¬ 
tals.  They  all  looked  distressed  and  painful,  but  felt  relieved, 
and  their  countenance  would  brighten  up  as  soon  as  the  old 
splint  was  removed  and  the  comfortable  double  inclined  appa¬ 
ratus  put  on  instead.  I  never  heard  any  praise  for  the  long 
splint  from  any  patients.  Some  bear  them  with  fortitude — that 
is  all.  The  long  splint  may  do  good  service  when  nothing  bet¬ 
ter  can  be  had,  but  I  firmly  believe  that  if  no  apparatus  was 
used,  biit  the  limb  simply  bandaged  together,  less  harm  would 
result. 

Next  comes  the  plaster  of  Paris  and  similar  splints.  They 
are  condemned  on  account  of  the  danger  of  strangulating  the  tis¬ 
sue,  causing  gangrene  from  too  tight  bandaging.  It  has  too  fre¬ 
quently  been  seen  that  tight  bandaging  produces  gangrene,  bui 
then  there  is  no  need  that  it  should.  Dr.  Hamilton  again  cor¬ 
rectly  observes  that  “  they  are  put  on  straight.”  A  considera¬ 
ble  amount  of  pressure  is  needed  to  keep  the  ends  of  the  bone 
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in  their  places.  In  this  way  undue  pressure  upon  the  vessels  is 
made.  In  addition  to  these  objections,  these  splints,  like  all 
others,  become  soiled  by  urine  and  faeces,  which  no  amount  of 
ingenuity  can  prevent,  yet  they  cannot  be  renewed  with  the 
same  ease  as  other  splints. 

I  may  here  remark,  in  passing,  that  the  plaster  of  Paris 
splints  need  not  necessarily  be  put  on  immovable,  but  can  be 
put  on  in  such  a  manner  as  to  allow  of  easy  opening  them  tor 
inspection,  as  well  as  any  similar  contrivance,  and  can  be  pro¬ 
tected  by  varnish,  yet  this  does  not  overcome  all  of  the  objec¬ 
tion  to  their  becoming  soiled.  A  surgeon  skilled  in  the  applica¬ 
tion  of  plaster  of  Paris,  can  certainly  obtain  good  results.  Prof. 
E.  II.  Gregory,  of  this  city,  who  is  an  admirer  of  this  method, 
and  I  believe  almost  exclusively  uses  it,  in  his  hospital  and  large 
private  practice,  tells  me  that  he  employs  it  on  children ;  that 
lie  has  no  cause  to  regret  adopting  this  method,  as  it  serves  him 
well,  and  has,  in  his  mind,  many  advantages  over  other  splints. 

Dr.  Hamilton  then  proceeds  and  says:  “The  straight  posi¬ 
tion  with  short  or  coaptative  splints,  and  the  single  long  splint, 
with  pulleys  and  weights,  or  such  an  apparatus  as  we  have  found 
best  for  adults,  tail  again  in  the  case  of  infants  and  children.” 
We  will  grant  this. 

He  then  describes  his  method,  as  shown  in  fig.  4.  This 
method  speaks  for  itself,  and  hardly  needs  explanation.  Instead 
of  one  long  splint  there  are  two;  they  are  widely  separated 
below,  which  it  is  claimed  will  prevent,  in  some  measure,  the 
soiling  of  the  clothes,  by  urine  and  fseees.  Thci*e  are  short  coapta¬ 
tive,  splints,  pads,  bandages,  etc.;  perineal  band  in  most  cases 
are  used,  and  for  six  year-old  children  there  are,  in  addition,  pul¬ 
leys  and  weights.  Here  we  have  a  most  complicated  arrange¬ 
ment — the  old  fashion  long  splint,  with  short  coaptative  splints 
combined.  The  gentleman  takes  great  pains  in  describing  all 
the  details  of  this  dressing;  while  it  is  true  that  upon  details 
will  depend  the  success  of  the  result,  particularly  so  of  an  appa¬ 
ratus  that  is  to  be  employed,  by  others  than  the  inventor, as  the  lat¬ 
ter  cannot  be  responsible  for  his  invention,  if  it  is  not  used  cor¬ 
rectly,  yet  these  numerous  details  detract  much  from  its 
usefulness. 

But  let  us  see  whether  it  is  actually  necessary  to  encase  a 
child  or  infant, in  an  apparatus  like  that  which  Dr.Hamilton  recom¬ 
mends.  I  have  never  found  such  a  confining  method  necessary, 
and  feel  sure  this  is  the  case  with  most  surgeons  for  these  reasons ; 
First,  in  greenstiek  fractures,  which  almost  always  occur  on  the 
inside  of  the  femur, the  outer  half  of  the  bone  acts  as  a  splint;  a 
single  coaptative  splint  and  bandage  is  all  that  is  needed;  in  such 
a  case  a  little  moving  about  by  the  patient  can  do  no  harm 
while  if  the  long  splint  be  used,  the  legs  drawn  outward  and 
kept  straight  we  may  do  mischief;  and  this  may  be  serious, 
which  would  be  avoided  if  we  allow  a  little  more  natural  move- 
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mont  of  the  limbs.  As  we  do  not  generally  meet  with  oblique 
fracture  in  children,  and  generally  have  no  contraction  of  mus¬ 
cle  to  overcome,  we  need  no  extension  by  pulleys  and  weights. 
If  this  is  so,  they  are  superfluous. 

In  denticulated  fractures,  it  needs  a  little  more  care,  but  by 
no  means  does  it  need  such  squeezing  and  splinting  as  presented 
by  Dr.  Hamilton j  at  least  this  my  experience.  With  allude 


Fig.  4,  Illustrative  of  Dr.  F.  H.  Hamilton’s  Method. — N.  Y  Med.  Record. 

regard  for  the  distinguished  learning  of  the  New  York  gentle¬ 
man,  fori  do  consider  him  as  one  of  our  highest  surgeons,  I,  for  one 
would  not  be  willing  to  try  this  splint  in  most  any  case,  unless 
I  learned  from  actual  observation  the  good  results  that  are 
claimed  by  the  author. 

The^requirements  of  splints  for  any  fracture,  arc  that  while 
they  fulfill  their  purpose  in  maintaining  the  ends  of  the  fractured 
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bone  in  proper  relation  to  each  other,  they  should  also  keep 
the  limb  in  as  natural  a  position  as  possible.  It  should  be  light, 
easily  put  on  and  removed ;  all  complicated  apparatus  render  the 
treatment  complicated,  and  as  it  is  admitted  by  all  surgical  wri¬ 
ters,  that  we,  as  a  rule,  have  no  shortening  in  very  young  chil¬ 
dren,  it  matters  not  whether  we  employ  plaster,  leather,  starch  or 
the  suspension  splints.  This  much  is  sure;  tie  a  child  up,  harness 
it  all  over,  and  the  more  you  put  on,  the  harder  the  child  will 
struggle  to  get  it  off,  because  of  the  uncomfortableness  of  the  thing. 
Besides  this,  such  is  the  nature  of  a  child,  that  the  less  you  bundle 
it  up  and  the  freer  it  has  the  use  of  its  limbs,  the  sooner  it  will  feel 
itself  reconciled  to  the  necessity  of  keeping  comparatively 
quiet. 

We  seldom  meet  with  a  fractured  femur  in  an  infant.  They 
happen  mostly  after  the  child  begins  to  walk,  but  if  we  should 
meet  them,  they  may  be  treated  almost  without  any  apparatus; 
simply  tieing  the  legs  together  is  about  all  there  is  required. 
With  children  under  the  age  of  five  or  six,  I  prefer  the  paste¬ 
board  splint,  as  follows  :  Take  a  piece  of  muslin  or  paper,  fasten 
it  around  the  limb;  for  the  purpose  of  cutting  a  pattern,  put 


;[Fig.  6  P  asteboard  Splint.] 

it  upon  a  good  piece  of  pasteboard  and  you  have  it  the  shape  as 
shown  in  Fig.  5 ;  reverse  it,  take  a  ruler,  and  cut  with  a  sharp 
knife  f  of  its  thickness  the  lines  indicated  in  Fig.  5.  It  is  for 
left  leg;  “a — a  ”  meets  at  the  inside.  It  may  also  be  formed  to 
meet  and  open  on  the  ouside.  Boll  it  up,  and  give  it  good  coat¬ 
ings  of  shellac  varnish,  wrap  up  the  limb  in  cotton  batting, 
apply  the  splint,  tie  it  with  two  or  three  ribbons  or  bandage,  or 
punch  holes  and  lace  it;  then  tie  the  limbs  together  at  the  knees 
and  the  ankle,  or  bandage  the  limbs  all  the  way  up;  put  a  soft 
pillow  under  the  knees;  then  leave  the  child  alone;  it  can  be  in¬ 
spected  every  day  with  ease  and  comfort  to  the  patient. 

I  had  as  good  a  result  with  this  as  with  any  other  method.  It 
is  advisable  to  prepare  two  splints  at  once,  so  as  to  have  one 
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ready  for  change,  as  we  well  know  that  it  is  almost  impossible 
to  keep  the  bandages  entirely  clean,  even  if  the  child 
should  makes  its  wants  known;  yet  the  nurse  will  have  less 
trouble  with  this,  than  with  any  other  method.  The  nurse  can. 
lift  the  limbs  up  with  one  band,  as  is  generally  done,  and  sponge, 
the  parts.  With  children  above  the  age  of  six  years,  when  they 
begin  to  be  more  rational,  the  wire  suspension  splint  can  be  used ; 
the  patient  can  move  about;  also  keep  pretty  clean;  J  have 
found  it  so  at  least.  I  treated,  not  long  ago,  a  little  idiotic  child, 
five  yeai‘8  old,  for  fracture  of  the  femur,  with  the  wire  suspen¬ 
sion  double  inclined  splint, and  noth  withstanding  it  was  naturally 
very  restless,  the  apparatus  was  really  used  as  a  toy  by  the 
child.  When  the  child  was  ready  to  walk,  I  put  on  splint,  Fig.  5, 
which  was  worn  for  some  time. 

In  adults,  the  manner  I  have  described  in  the  January  No.  of 
this  Journal,  has  done  good  service.  To  better  understand  my 
roe. nod,  see  the  annexed  wood-cut,  Fig.  6. 


Fig.  6. — Dr.  Ed’w.  Borck’s  Method  as  described  in  the  January  number 
of  The  Journal,  page  26. 

The  risk  of  oedema  is  not  greatly  to  be  feared,  if  this  method 
is  employed,  as  the  limbs  rest  upon  a  soft  pillow,  and  the  foot  is 
not  bound  down,  but  can  be  moved  and  elevated  at  intervals. 
I  will  also  observe,  that  special  apparatuses  may  be  well  adapted 
to  special  rases,  but  that  no  one  apparatus  is  applicable  to  every 
case. 
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There  is  nothing  new  under  the  sun.  Petit,  Heister  and 
Duverney,  recommended  long  ago  the  extending  means  to  be 
applied  just  above  the  condyles  of  the  os  femoris;  see  Cooper’s 
Diet.  1830.  Let  us  examine  the  views  and  opinions  of  some  of 
the  different  authors : 

Hippocrates  commences  his  work  on  fractures  by  giving  a 
general  opinion  in  all  cases  of  fracture  and  dislocation,  the  rectify¬ 
ing  of  them  by  extension,  in  as  straight  a  manner  as  possible; 
the  word  straight  signifying  here  the  most  natural  direction 
that  the  limb  can  take  so  that  the  bones  can  unite  property. 
He  says,  “there  is  no  necessity  for  much  study  to  set  a  broken 
bone.  Any  ordinary  physician  can  perform  it;  but  I  know 
physicians  who  have  the  reputation  of  being  skilled  in  giving 
proper  position  to  the  bone  in  binding  it  up,  while  in  reality 
they  are  only  showing  their  own  ignorance.”  He  then  used  ex¬ 
tension  and  counter  extension,  and  gives  an  account  of  the 
gutters  then  used,  but  does  not  much  approve  of  them.  The 
leg  must  be  property  extended  and  put  in  a  straight  line,  for  it 
is  a  great  disgrace  and  injury  to  exhibit  a  shortened  thigh,  and 
recommends  that  we  depend  upon  the  bandages  only;  and  in 
<-ase  of  swelling,  (blackening)  leaving  the  splint  off  entirely. 
He  disapproves  the  bent  position,  like  all  others  of  his  time. 

Rhaces  is  the  only  one  who  approves  of  this  partially  bent 
position,  and  points  out  the  extreme  importance  of  attending  to 
the  position  of  the  heel. 

Celsus  pronounces  it  impossible  to  heal  a  fractured  thigh 
bone  without  deformity ;  the  patient,  he  says,  must  ever  after¬ 
wards  tread  upon  his  toes. 

Albucasis:  He  used  long  splints,  recommends  the  limb  to  be 
bandaged,  and  the  hollow  places  to  be  padded  with  soft  material. 

Paulus  Aegineta  :  Patient  to  lie  upon  his  back,  the  leg  to  be 
wrapped  in  a  thick  garment,  and  wool  on  each  side  to  prevent 
moving  the  limb;  a  foot-board  well  curved  to  the  foot,  the 
whole  covered  with  a  skin. 

Prof.  Frank  H.  Hamilton  :  In  both  his  works  on  general 
surgery  and  treatise  on  fractures :  Thigh  bound  to  long  side 
splints,  but  admits  that  the  latter  experience  has  taught  him  that 
it  is  not  always  well  to  do  so;  for  children  two  long  splints. 
<Fig.  4.) 

Sam’l.  D.  Gross:  Fracture  box  with  splints, straight  position. 

Physick  and  Hodge  :  Long  splint. 

Sir  A.  Cooper  :  Patient  lying  on  his  back,  limb  in  bent  posi¬ 
tion,  for  fracture  of  neck  of  femur;  sees  no  reason  for  not 
giving  it  a  fair  trial  in  other  fractures  of  that  bone;  in  fractures 
-of  condyles,  straight  position. 

Liston  :  Long  splint. 

Sir  Charles  Bell  :  Double  inclined  plane. 

McIntyre:  Semi-flexed  position. 

John  Erichson  :  An  exclusive  plan  of  treatment  should  not 
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be  adopted  for  all  cases;  gives  four  different  ways  to  conduct 
treatment,  viz:  flexing,  extension,  double  incline  and  starch 
bandages. 

John  Ashhurst,  Jr.,  has  never  seen  a  perfect  cure ;  considers 
I  to  1  inch  a  stisfactory  result;  thinks  the  weight  and  extension 
apparatus  the  most  convenient. 

Pott  :  Limb  on  its  side,  knee  bent.  Billroth  :  Plaster  of 
Paris  splint ;  says  the  more  practice  one  has  applying  them,  the 
more  rarely  will  bad  results  happen.  Ferguson:  Straight  splint- 

Gosselin  :  Surg.  Lis.  of  youth.  Points  out  that  patients 
cannot  lie  squarely  on  their  backs;  the  attempt  to  do  so  produces 
pain;  that  shortening  always  exists  in  adults.  Employs  Scultet 
apparatus,  semi-flexion;  also  uses  IIonnequin’s  splint.  Uses  ex¬ 
tension,  and  prefers  the  movable  bandages;  says  that  none  of 
the  continuous  extension  apparatuses  have  taken  rank  in  the 
practice. 

Sanson  :  Semi-flexion.  Holmes  :  Children’s  fractures  heal 
without  any  perceptible  shortening  or  deformity;  the  treatment 
simply  consists  in  rest  on  a  splint  with  knee  and  hip  bent. 

Guersant  :  Simple  fractures  in  children  heal  without  difficulty 
and  deformity;  if  there  is  deformity  time  modifies  it,  for  men 
have  presented  themselves,  with  a  proven  record  that  their 
femur  had  been  broken  when  a  child,  and  yet  when  examined  it 
could  not  have  been  decided,  in  many  cases,  that  any  fracture 
had  existed.  Nearly  all  of  those  individuals  were  fit  for  military 
duty;  employs  Lupuytren’s  method. 

G.  K.  Parkes  :  Metallic  fracture  splints;  long  extension  and 
counter  extension  by  tubes  or  rods;  claims  no  shortening)  the 
fracture  can  be  examined  without  interfering  with  this  apparatus. 
It  is  a  neat  contrivance,  and  appears  to  be  preferable  to  any  of 
the  old  style  long  splints. 

Prof.  C.  Heine,  Insbruck  :  Plaster  of  Paris. 

The  reader  is  also  referred  to  Lr.  Cowling’s  paper  on  frac¬ 
tures,  read  before  the  Central  Kentucky  Medical  Association,, 
last  July,  which  contains  valuable  points. 

RESUME. 

1st.  That  the  long  splint  has  been  used  since  time  immemo¬ 
rial  ;  the  inclined  plane  also.  2nd.  That  no  apparatus  is  per¬ 
fect,  and  none  answers  for  all  cases,  but  all  have  their  advantages 
and  faults  more  or  less,  and  each  may  serve  well  in  special  cases. 

3rd.  That  we  will  have  more  or  less  shortening  in  adults,  no 
matter  what  the  treatment  may  have  been;  shortening  rarely 
happens  in  children,  for  the  great  and  wise  doctor,  Nature,, 
comes  in  time  to  our  assistance  and  corrects  our  shortcomings. 

4th.  That  it  is  not  prudent  to  confine  ourselves  exclusively 
to  one  apparatus,  but  must  admit  that  the  surgeon  who  has  had 
an  extensive  practice  and  experience  with  a  particular  apparatus 
will  obtain  better  results  with  it,  than  he  who  applies  it  only 
occasionally.  3013  North  Ninth  St. 
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